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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium secondary battery having 
increased sealability and improved reliability, by using polymer material 
having prescribed surface hardness and excellent corrosion resistance 
against electrolyte solution as sealing material of a battery case, and 
capable of reducing a production cost by improving productivity. 
SOLUTION: This lithium secondary battery 8 is composed by housing, in a 
battery case, an internal electrode body 1, composed by winding a positive 
electrode plate and a negative electrode plate on the circumference of a 
core through a separator, and by filling nonaqueous solution therein. 
Polymer material having surface hardness of 30 (durometer A) to 60 
(durometer D) is interposed as sealing material 74 in a sealing part 76 for 
sealing the battery case by caulking. 




LEGAL STATUS 

[Date of request for examination] 30.09.2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 



http://wwLipdl.jpo.go.jp/PAl/result/detail/main/wAAAal 1 141DA412149886P1 



3/14/03 



(19)B*@iKFfFit (JP) 



«2) i& §1 it^ « (A) 



#BB2000" 149886 
(P2000- 149886 A) 
m<£mB ¥jS12# 5 ^30 3(2000.5.30) 



©DlntCl.'' 
H 0 1 M 2/08 
2/02 
10/04 
10/40 



F I 

HO IM 



2/08 
2/02 
10/04 
10/40 



X 5H0 1 1 

F 5H028 

W 5H029 
Z 



(21)fflH#^ 


»a¥10-313270 


(71)tflSA 


000004064 












^PJEKIO^II^ 4 8(1998.11.4) 


































(72)56M« 


























100088616 



















(54) [^WOfe»] U^^-i/Azl^JdSja 

(57) [mi] 

76{C. ^ffi®«*i3 0 (rAD;><-^A) -6 0 (r 



8-^ 73 




03/14/2003, EAST Version: 1.03.0007 



1 

X, mm^ma^SO (fjLP;<-^A) -6 0 (f An 
D ) c7)iSii-^«^*<>— yuttk LXi^^&ttlX 

X. mz><r)^mizmmtx^j:^n^m&mmmir~x 

*'Dxf-py, -•KUrnhri^y, xf-p-yrafu 
yx^:;^hv, xf-uy^x^x h-?. :tV7-f y^x 
7Xhv, xf-uyrofwyrfA, yf-yi-d'A, 
Ixyy^'i-'xyr/A. 7-y«rfA;5^^>jS{fil/t^J'^^r<i: 

[il5i?3l3] ii^«:}i-^^1^f4c7)l^ffiaJK*s, 3 0 (t 
an^-rJ-A) -60 t S- 

I mm 5 ] '^'m^'f^mmwmtiK i o • « 

cm\;x±.x-hhztimm.ttm^m~~A<r)\^ 

irnmi^ '^wm^m^^Mrx'M. ^m^M 
r<mmz iisij ±g?*i^Jt htix\^hzb^:mw.t-t 

t f § t Ir^fiS i f l-ltS^ 6 X(i 7 im(r> y 

[zm\^(ytlhzb■k^h•thm.m'-s(r)\^■ffltl^ 

I I 0 ] «?te^»*« 2 A h JiLtT'J) S C: i: Irif 

m t -r s itj^ia 1 ~ 9 cov ^-r^i^^^cieiSio 'J f- 

[00 0 1] 

&*L, mmm^zntmmm^mm^'i'tim^ 



(2) i|t^2000-l 49886 

2 

[0002] 

IX. zmmm^coimmm^-^tsmmi3^h(r> 
m%:^'^<r)miiim\'^'^j:.^^)\^^~i}mzm ttii4>. 

mMizwtx . m%mM ( e v ) rv -y m 
10 ^giii* (HEV) co-^^mxiim-tm^immz 

[0003] Z(r)EV. HEVcr>^-:?mWlfRn^i: 

mn-^tix^^^i. zzx'Ewmcn^-^mm't^^ 

Mzii. 1 0 OW±Sf ^ t<{±2 0 0 VOhiOmES-iJ 

mi.^-^x. Evmi-^mz^izmm^ivhmmff) 
^A<^<^j:i,fzf^. Evmcr)^&cDfMzii. nm<^ 

20 [0004] tZ^X\ mt<riiSiaxHtl-zli. ±^ 

<mx. mmttmi&axHtk. ^^(D\^±izx 
X Yi;i:n.wmmim-nw^h lx. nm^ 

30 V%|,o 

[0005] 

tmbmx\ wmmmmt^±.tts:\^ioiz. t 
tz. mmm^±.nLxwmmm^L. i*iE*5±#t 

[0 006] .rJlf', i^-;Ptt$rmt-i.?ti6«0>'- 

mmmmi^-}vt. '"^^rtmtcnmim^i'Z 
fir 0 t a^x't . mz , lasr^hgpicsi o ajt/ci^<^^ 

[0007] L*>L=5:*^^>. i^-^k LX^th 
50 oc:i:*fT-g==5:v^. Ht, Wmi<7)iz-^^^mMzii\^ 



03/14/2003, EAST Version: 1.03.0007 



(3) 

3 

[0008] 

iimm-h-^x. m'miiy-^iAi^^iz):*)^mi 

rzm±mzii\-^X . «MEJS*>3 0 (tjld^-^'A) 

-60 (Tan;'<-:J'D) CD^^'^mt^i^-fUn t L 

[0009] tfc. ^^mmitrn. iEmmtn.mm 20 
t^-tJ-iu-i^iiYix, m^^mzmmix^j:^ 
^ammwimmy-Mzm^i. i^^iimfmi^mix 

^j:&Vi-'^AZ<Xmm%r>X. '^MMmir-Xi::^i^ 
:>(i,zX*)^mLfzii±mz}5\-^X. ,-K'J 

^x^xfv, ;tV7^>'^X7:^V-7, x-f-kv-rn 

t LTtt^^a^^lT V ^ I. ; t ^^tat ^.S. U 

WmXi. 30 (ran^-:J'A) -6 0 (ran;<- 

rJ'.D) x:hh^tm^\^\^. 

[00 10] J:aiU^>:*^jco';^n?Az:<xm 

tL<. miz. mn^mtix^ur^m^^x^cn^u 
r<7)mmzm±^tmif (>tifzmmm ct? v ^xnmiz 
mm^tih. =5rfe. z<7)^mii^mtixii. 

[0011] ±j£Lit*^Bj«o';^'>Az»:m?fi{i. 

<r>^~9mmwM.h\^x^mzWi\^ioK, tt:. mm 
mm^ 2 A h a±.<^itm):kmcommzim^zmm $ so 



^tra2000-l 49886 
4 

I., 

[00 12] 

Mizm^i^tim^mmit. muzf^^n^xoiz, 

jE«i«2 1 *ffi«3 1 2:-feVNV-^'4 S::fi-Lt^1?6<7) 

mmm^zmmm'Mim^txnm^'KM^:mmt 

IZbizXKHm^ixh, 

[0013] IE®Sft«i: tXii. r?A-;PM?yf-^ 
A (LiCo02) J^:z.y^r;Uggyf-.:7A (LiN i 
O2) ^>l,V^{ivy;5r>'i?'Jf•'^A (L i]Vln204 ) ^ 

r-fcf-U-y7'7 7^^:/^7T-< h«&*^<7);i?-4-r 

[0014] -^r< nm^mnt ixn. vyh^- 

[0015] t/i, :J'y5{±, iEffiS2fcftS«3fc 

^ >v- 4 i: 1 4) tis^m-r s ^ 

O^Stc J: 0 , iEffi« 2 1 AM 3 c7)«-«ffi»«0-21 
0 fttt <^ti.l) . d «D i: |! . -:^rc7)igffiCiESfflo ^' 

ffl i: mSEffliO-enm^O;? 7" 5 too. 
HfficOMStjEmWi^Sr^ti-ekEIS^I. Zbif%^ 
t^rl.. ^fc, rtg|5«mi$rf^S^U7tlSf=. iE«HR2 
i: 3 fciJftI, / 5 *<1R 0 #{t t^hfz.m'ti^im 

tco*iffl»<^4>il. lo«:5'y5*<««i«2 • 3tij{tl> 

f3imxs mt^iih nmw^h $ tih , 

[00 16] ■t/iU-ii'AblXii. ^-^ i'o^Ti 
*-t I. 'J f - A ;f y gjittcod^ U xf - 1^ y 7 ^ /UA 

(PE7-^/^A) ^fLttcO'J^'^A-f^ySiattO 
dturot"'vy7 -f /i/A ( PP7 ^yPA) T•K^/i'Hii 

* 1 cOiaS*i±# L^^ii-^H. P E 7 -f /^A*^^t; 1 3 0 
'CX'^ittX'^^^aji^TmWtx. 'Jf-'7A^;i-ytfO^ 

I.. ^LX. c:<^PE7^;UAS:J:'5«-fkiSS<?)iSv>P 
P7i';i^Aftmtl>.Ii:{-J:-oT. P E 7 ;l^A*<«: 
-ftUcJ^tiSt^Tt, PP7^)\^J^i3<mt:mtX 



03/14/2003, EAST Version: 1.03.0007 



(4) 

5 

[0017] ^Z^e t LTfi, RfSiJ^OtcoS-fflv^S 

[0018] mmttXli. :r.i-uy:^-7i( lo 

^--h (EC) , yx^;W>!?-;}f^^-h (DEC) , 

(DMC) i:t'>ofv:*®x;^r/l^^ 
fiOtcO. h (PC)^r-yf-n 

«|?tSStcO#34}§«E t, L < . «5f« t T^O 

L i PFs^L i BFimcr>vi"yj^m^7-/m^t-^^. 

i C 1 04i:V^-3/v!'Jf-'>AVNpyy-|b^?3^ 
^ 1 a^t t < J± 2i^Uii^^)BLfc^^«»?S*W 
jiKfflt^f^fLl.. fit, JiaL^vi^SiOOT, ffm- 

MT*-5T. *l|HB^7)«^^^^cfcv>T^^^■rLt)fflv^^>fL«) 20 

[00 19] ^X.nmir-^i.tLX&.m^ixfc^U 

rmmcom±i;mt: ixim^^ie:>ti^fiK 

ffit, flilHt::^®^? 3&-?-ixmffii5L^:M7 1 5: 
ffl».->T, S7 li:A'-f7'7 2c7)rtJiffii:(0^t=x-;H* 

7 4$sl?;^^Ji^•c, ^^-!r7 2(r)SMii:^'^^mxth 

[0020] ;,r-C\ *»BBt;BViT«i, ^^MT7 2 

§^tfifd>li:A>*-C|i|.i PICA'S. nmi,z, T>l'i~ 

t»l:Lv^^t1S}-C'S>§, #7l^i*iW^7 5. 

l,z-?\,^Xii.WMmtW&L^j:^^Xolzm7HzmH 40 
•C-^, S7UCOV^-Cf±. I*|g|5ai^7 5t«®«i^7 3 

[002 1] Sil;gS7 6Hffiffl$ixl.i^-;Ptt7 4i: 
tTJS. SB®K7!)i3 0 (f jlO^-^A) ~6 0 (r 

xotii'm.^^th-m^i-^mm^h^LUz^y) , ^ 



^^2000-149886 
6 

[0022] v'-;t-W7 4 tOl^T ti, %mWL 

\x. i^~ivM7 a>lLx . ^i^uxf-i^y. .-K'jrDtru- 
^}-U7-Yy5^X7;^h-v. x^i^yTotuyif 

A. ;?.f-U-y7":J'i/Xyd'A, 7-y^:fJU 

*>f>M{fn^c^J'^^r< 1 1 ia<7>a^«^4*5ff)i^cfflv% 

L*^t>^ro!lS3&i3 0 (r'j.o^-^'A) ~6 0 
[0023] ti^f, *^Hfl(::fcv^T, 

7 A^W^fzWl\^^'fhZ.tiS^X'%. Z<n'y-}V 
«7 4$-UL:^M7 IS:. AMr7 2c^g50 JnXgB7 7 

tlBStT, )Mr7 2^tii^y>-i^n--^ht)M-r7 2 

(mt^miX^Wi^z^oZt1fX%h. ^iRffi 

[0024] tf^, %'jt^m^<rymmmf i o i » 

O- cmjy±$>Si:, (12{c:^ty::J:^^. ^7 

1 \.zwm'f7 3im.'omhixx\^^^^z\,i^ '^a 

r7 2tS7 l<7)H*W(c^$ir. ^-iX. )My 

7 2b nMm-7 3 1 (n^mi&Tmk^ixh ztttc 
z<nxo\>z. i^-)vn7A^. mmmni^~)Vb. 
'mL'r-MzmhfMr7 2 (wmm) bm7i 

[0025] ±ajL./c i -5 (C. i^-ivm AbLX. 

m^<r)mim.bmmm^-ti>'^'ir^mp, i > s ^ 

»Kl!Sm=ffi*T.S«?fiSrf#& i: i. J: d . 
::3LT, ^%mi,zi,h')^'^J^z:dmMi. Evxti 

■^wm . m?fi^s*< 2 A h \:xk.<K>mm±m.<^nm^z 
fm^zum^tih. 

[0026] uLh. ^wm V ^^M.-'d^mm.cnmm 
<mmiz-D\,^xmMix ^ *^BjA*±3ic^iiifico 



03/14/2003, EAST Version: 1.03.0007 



}£nmi.xt!:mwmmimB^mzimL, mmm 
^-m^:f]i^^m:bxii3tf^^<7ii^~ivnt i 

mmt <nmzifWRi<znzmm^tih 'y-mi'Sk^ 
L(Timm<r)mi>'i^>':^MiiLxmim'&'fh 
m.tmfh^bti^x'%^. 

[0027] 

[iiiiM] iX\,z^ im^n^'^^zmm^z^ mm-th 

$ 1 mm~2min. 162 OmmX 2 Omm(7)}^5:*-t 
-Sa^cOK^^Wffv— bSr. ECi;DECc0^f*:a?a 

^mm^z 1 m o 1 /LoitKT-mMKt t-r col i p f 



(5) #112000-149886 

8 



[0029] 03«, ms^stcjgii-tsiijcoie^^^w 
ni.- h<DmAt:mm^z^cr>^'{\Lmii^ii)i^mmm 

ui. m^'fm-i^mmfm^zmmLx\^i,zt^^ 
utfeo, 'y-mnbixiim-ri^tij^x't^j: 

commii^-mmx'hi t^ihiih, ^ff)meomA. m 

f-U-y^x^xhv, ;t^7-f >^xy;^h-7. xf-l^ 
U y y X y 3" A , 7 7 Sl:^ A T'JifitO^'-fWiJJ t 

^^:^^<, wm^ziiLxit^mz^^b^z.^yti. 

[00 30] (;&i^><SDl(ci:l.i^-;H4'0|pfiffi) ^ 
20 1 ICSrffl^cO^fflSS ( J I S K 7 2 1 5 ) SrW-f 

[0031 ] 













30(-ra.P/^A) 


























7t«';x^u> 








jK'jXXTVl/X^Xh*? 













[0032] 04(a) Mwmzmhm^wk 
114 ( b ) (i^is^a<7)«B&(o^fi!4^^-riJiB3iit' 

J)!.. 5fe-f, 14 (a) t^-tJ:atc, MSSjfifftc^O 
jDlgP5 2A • 3 2'&^m^-f^fM~T'b 1 i>0$:!£JSiJ 
*liL. ^<<^-r. gfctr^MH«5 3^ffli,\ 
«54 i: LTI^l|X^&:rt-S.^:5H^«^ (IIW2 • 

3) ^fflv^sJi^wis ^s^nxffi^a-y*-^>^3)0^^JUc 40 
mmiic^\Ji\^-m=i-m\ (ii«i ■ 4 • 

{C^ig$-ti:oo^JiR«5 3$:J)T*«l\ ^nMT5 ItfO 



[0033] tt-StcSlitgP 5 5 ^ JgfiiiL/c^ 
S<:f45 0 ^ . 04 ( b ) tc^-r J: d tcS*±a! 5 5 $rTl^ 

%htx. )My3\t\^zm:im\.. misnM32 

A^fMLT. ESte^eiCcKOfftt. .■l^yr6 2S: 
#l!l$-<i:T 1 Okg/cm^Offi^jSrlSiPtl^m^EpjD 

m^i^zm.'fh, 

[0034] iy-iVVi<^^m.^t'^\ ^YcWk ( ^ 'J 

tm^^fd-z, z.h.\i. 3ltt:?]*<SLv>5ti6tc, 5 0m 
m<i>t^-^-^f^±UW^i}i^MZi~,\^X. E:>i«o^%-'tt 

3 0 (t^d;i<-^'A) —60 (TiO>-:^D) (OH 



03/14/2003, EAST Version: 1.03.0007 



[0035] ^fc . m^'FmAmmw^ii, m-^m 

x-h-yx^hm^. mmmmmhf)n^cDX\ mi 
{f. :^mnzi5\^xmirzmm&<D:kt\^immiz 

0 ^ffiSa<?D/h $ V U To b" I' y 2: ffl V ^ S C t J; 

mA\<z-^\^xi>mm<nzti}mt, mtmcn^mmt 

hwm^x'h-^x. mmtm^^zm'-f. ^^■f t 
hmAnzi-yXi^-)\^(r)^m^m^fi^^(r>x\± 

fit. ±KeUv:J:^tc. mtLXWmtnK 

[0036] i;C:5T% ^1 WiiBL.TV^^V^*>^ S 
ffl«a*^'3 0 (r^n^-^'A) iD'h^v^J^Cti:. 

(nfzih^mnm'^mzm'M.'f^ z t a^t-^-t . ->-/^ 
Mb ixr^rn'Mx-hitm^tit:. 

[0037] 



(6) ltra2000-l 49886 

1 0 

mil u f-n^ Aza^m^fitsfatcfflt ^ (bix 

hmmm<r>-mmmm^:^-mmmmmx'hh . 
ims] m^<n^^^m>—ht:9m&^zimLf:: 
^coM^^w^aiis Ltimm^-t^^yx'hh. 

[124 ] ( a ) (ii^-;H4IWffi<7)^c*^(7)sSt4<^«jt$r 
1), 

[^^^^SJHH] 

i-i^asms*, s-nmm. a-^^v 

5-9y\ 6-^;S, 8-m?te. 5 5 
20 l-^Ur. 52 A - 5 2B"«i9JPXgg, 5 3"-^iK 
m., 54---i^-;H*. 5 6 1-"llSvS 

ft. 6 2-:Ky7\ 7 1-^. 7 2 -->N°^r. 7 3---1: 
ffiilST, lA-=y-ivm. 7 5-l*ia5Jigi^. 7 6---S*ih 
SJ. 7 7-Sf2'3JDlg|5, 



[01] 



[02] 



[04] 



76 
77 




75 






52B- 










^6 


52A- 




(b) 



75^ ^73 



03/14/2003, EAST Version: 1.03.0007 



(7) 



?tM2 000-1 49886 



CI23] 



100 







* 



* 50 

\ 



//■■ 



/ 




0 1 10 too 



1000 



7py h^— 

F^-i.(##) ™il AA09 AA17 CC06 DD15 FF03 
GG02 HH02 HH03 KKOO KK07 

51028 AAOl AA07 BBOl BB04 CC08 
CC12 EE06 HHOO 

5H029 AJ14 AJ15 AK03 AL06 AM03 



AM04 AM05 AM07 BJ02 BJ14 
CJ03 EJ12 EJ14 HJOO HJ12 
HJ20 



03/14/2003, EAST Version: 1.03,0007 



Page 1 of 1 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lithium secondary battery with which surface hardness is characterized by putting the polymeric materials of 30 (durometer 
A)-60 (durometer D) as a sealant in the closure section which is the lithium secondary battery which holds the internal -electrode object 
which comes to wind a positive-electrode board and a negative-electrode board around the periphery of a winding core through separator in 
a cell case, and comes to fill up nonaqueous electrolyte, and sealed the cell case concerned with caulking. 

[Claim 2] In the closure section which is the lithium secondary battery which holds the internal-electrode object which comes to wind a 
positive-electrode board and a negative-electrode board around the periphery of a winding core through separator in a cell case, and comes 
to fill up nonaqueous electrolyte, and sealed the cell case concerned with caulking Polyethylene, polypropylene, an ethylene propylene 
elastomer, a styrene system elastomer. An olefin system elastomer, an ethylene propylene rubber, isobutylene isoprene rubber, styrene 
butadiene rubber, the lithium secondary battery characterized by putting as a sealant at least one sort of polymeric materials chosen from 
the fluororubber. 

[Claim 3] The lithium secondary battery according to claim 2 with which surface hardness of the polymeric materials concerned is 
characterized by being 30 (durometer A)- 60 (durometer D). 

[Claim 4] A lithium secondary battery given in any 1 term of the claims 1-3 characterized by the polymeric materials concerned having 
thermal -contraction nature. 

[Claim 5] A lithium secondary battery given in any 1 term of the claims 1-4 to which the volume resistivity of the polymeric materials 
concerned is characterized by being 1010 or more ohm-cm. 

[Claim 6] a fuselage member [ in / the seal and the cell case concerned of the electrolytic solution / in the polymeric materials concerned ], 
and a cap - a lithium secondary battery given in any 1 term of the claims 1-5 characterized by serving as an insulation of a member 
[Claim 7] The lithium secondary battery according to claim 6 which the fuselage member concerned is a pipe and is characterized by 
preparing the closure section concerned in the ends of the pipe concerned. 

[Claim 8] The lithium secondary battery according to claim 6 or 7 with which the fuselage member concerned is characterized by making 
aluminum into a principal component. 

[Claim 9] A lithium secondary battery given in any 1 term of the claims 1-8 characterized by being used for an electric vehicle or a hybrid 
electric vehicle. 

[Claim 10] A lithium secondary battery given in any 1 term of the claims 1-9 characterized by cell capacity being 2 or more Ahs. 



[Translation done.] 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention has predetermined surface hardness, and if possible, it relates to the lithium 
secondary battery to which reduction of the production cost by improvement in productivity was closed, while raising seal nature and 
raising reliability by using the corrosion-resistant good polymeric materials to the electrolytic solution as a sealant of a cell case. 
[0002] 

Pescription of the Prior Art] In recent years, by making a rise of environmental protection movement into a background, while the 
exhaust-outlet regulation and energy saving containing a carbon dioxide and other toxic substances from a combustion engine are desired 
eagerly, by the auto industry, it changes to the conventional automobile which uses fossil fuels, such as a gasoline, and the movement 
which promotes commercial-scene introduction of an electric vehicle (EV) and a hybrid electric vehicle (HEV) is active. 
[0003] As this cell for motorised of EV and HEV, promising *♦ of the lithium secondary battery with a large energy density is carried out. 
Since the voltage beyond 200V is needed preferably [ in order to make motors, such as EV, drive here / 100 or more ], it is necessary to 
connect in series and to use two or more cells. Therefore, since the number of cells used for per set, such as EV, increases, for spread, such 
as EV, it becomes an important technical problem to hold down the unit price of a cell low. 

[0004] By the way, it roughly divides into low-cost-ization of a cell and there are two kinds of methods of reduction of the production cost 
by low-cost- izing of the material of construction and improvement in productivity in it. Although low-cost-ization of the former material of 
construction has a limitation in order to obtain a predetermined cell performance, the latter is considered that large low-cost-izing is 
possible by examining cell structure and a production process, such a viewpoint to artificers - high productivity ~ and ~ low -- as 
production cost cell structure and the production method, using a pipe as a fuselage member of a cell case, caulking processing of the ends 
was carried out, the lid was put, and it has proposed closing a cell 
[0005] 

[Problem(s) to be Solved by the Invention] In carrying out caulking processing of the end face of such a pipe and closing a cell, cell 
temperature rises, the electrolytic solution evaporates so that the liquid spill of the electrolytic solution etc. may not arise between a pipe 
and a lid, and when intemal pressure rises, within the limits of permission internal pressure, close seal nature must be secured so that the 
steam of the electrolytic solution may not leak. 

[0006] Here, if insulating polymeric materials are used as a sealant for securing seal nature, the insulation with the seal of the steam of the 
electrolytic solution or the electrolytic solution, and a pipe and a lid can be performed simultaneously, and it will be thought from the point 
which can also arrange the electrode terminal for taking out current outside in a lid beforehand further that it is desirable also in respect of 
productivity. 

[0007] However, fixing a lid strongly enough, the polymeric materials used as a sealant must have a required degree of hardness and 
required intensity, plasticity, etc., as they have good seal nature. Moreover, to the electrolytic solution, if not chemically stable, seal nature 
cannot be maintained at fitness for a long period of time. Furthermore, since a cell configuration naturally becomes large in a cell with a 
large cell capacity and the area of the portion which performs a sealing- surface product, i.e., caulking processing, becomes large, the 
precision of caulking processing and the area of the contact portion of polymeric materials and the electrolytic solution also produce the 
problem the partial seal leakage by the bird clapper becomes easy to generate widely. 
[0008] 

[Means for Solving the Problem] Though it is a low cost, the place which this invention is made in view of the problem mentioned above, 
and is made into the purpose raises the seal nature of a cell, and is to offer the lithium secondary battery which is excellent in the reliability 
using the optimal polymeric materials which moreover realize long term stability. Namely, according to this invention, the internal- 
electrode object which comes to wind a positive-electrode board and a negative-electrode board around the periphery of a winding core 
through separator is held in a cell case. In the closure section which is the lithium secondary battery which comes to fill up nonaqueous 
electrolyte, and sealed the cell case concerned with caulking Lithium secondary battery ♦* to which surface hardness is characterized by 
putting the polymeric materials of 30 (durometer A)-60 (durometer D) as a sealant is offered. 
r [0009] Moreover, according to this invention, the intemal -electrode object which comes to wind a positive-electrode board and a negative- 
/ electrode board around the periphery of a winding core through separator is held in a cell case. In the closure section which is the lithium 
secondary battery which comes to fill up nonaqueous electrolyte, and sealed the cell case concerned with caulking Polyethylene, 
polypropylene, an ethylene propylene elastomer, a styrene system elastomer, Lithium secondary battery ** characterized by putting as a 
sealant at least one sort of polymeric materials chosen from an olefin system elastomer, an ethylene propylene rubber, isobutylene isoprene 
rubber, styrene butadiene rubber, and the fluororubber is offered. As for the surface hardness of polymeric materials, at this time, it is 
desirable that it is 30 (durometer A)- 60 (durometer D). 

[0010] Now, in the lithium secondary battery of this invention mentioned above, if what has thermal-contraction nature as polymeric 
materials is used, in order that the workability at the time of closing a cell case may improve, it is desirable, and w hen there are 101 0 or 

more ohm-cm of volume resistivit ies of polymeric m aterials ^e insulation of a cell case and an electrode terminal Ts secured and it is 

"^desirable, moreover, a fuselage member [ in / tne seal and cell case of the electrolytic solution / as a function of polymeric materials ] and a 
cap - serving as an insulation of a member is desirable from the point of improvement in productivity, and it is suitably adopted in the cell 
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structure where the closure section was especially prepared in the ends of the pipe, using a pipe as a fuselage member In addition, it is 
desirable from fields, such as processability, to use what makes aluminum a principal component as a fuselage member in this case. 
[001 1] Since productivity can manufacture highly the lithium secondary battery of this invention mentioned above by the low cost and it 
excels in reliability over a long period of time, it is suitably used as a power supply for motorised of an electric vehicle or a hybrid electric 
vehicle, and cell capacity is adopted suitable for the comparatively large-sized cell of 2 or more Ahs. 
[0012] 

[Embodiments of the Invention] As shown in drawing 1 , the internal -electrode object used suitable for the lithium secondary battery of this 
invention winds the positive-electrode board 2 and the negative-electrode board 3 around the periphery of a winding core 6 through 
separator 4, and is formed. Here, it is produced, when the negative-electrode boards 3, such as aluminum and titanium, use metallic foils, 
such as copper and nickel, as an electrode substrate (charge collector), respectively, and the positive- electrode board 2 applies an electrode 
active material to both sides of each electrode substrate and forms an electrode active material layer. 

[0013] As a positive active material, lithium transition- metals multiple oxides, such as a cobalt acid lithium (LiCo02), and a nickel acid 
lithium (LiNi02) or a manganic acid lithium (LiMn 204), are used suitably. Here, in order to raise the conductivity of these positive active 
materials, it is also desirable to mix carbon powder, such as acetylene black and graphite powder, to an electrode active material. 
[0014] On the other hand, as a negative-electrode active material, carbonaceous powder, such as amorphous system carbonaceous material, 
such as soft carbon and a hard carbon, and an artificial graphite, a natural graphite, is used. The electrode active material of each of these 
poles is slurred, coating is carried out to both sides of each electrode substrate, and the positive-electrode board 2 and the negative- 
electrode board 3 are produced. 

[0015] Moreover, when a tab 5 winds the positive-electrode board 2 and the negative-electrode board 3 with separator 4, it is attached in 
one side of each electrode substrate of the positive-electrode board 2 and the negative-electrode board 3 by meanses, such as ultrasonic 
welding. It becomes easy to arrange a positive/negative extreme child in the ends of a cell, respectively, preventing the short circuit 
between each tab 5 the object for positive electrodes, and for negative electrodes, if the tab 5 for positive electrodes forms the tab 5 for 
negative electrodes in an other- end side at one end face at this time. In addition, when the internal-electrode object 1 is produced, being 
arranged mostly at equal intervals is desirable so that the portion in which the tab 5 in the positive-electrode board 2 and the negative- 
electrode board 3 was attached may not swell to a periphery side, a thin band-like thing may be used as a tab 5 and one tab 5 may perform 
current collection from the fixed area in the electrode board 2-3. Moreover, the quality of the material of a tab 5 is usually made into the 
electrode substrate and this quality of the material in which a tab 5 is attached. 

[0016] What made the polyethylene film (PE film) of lithium ion permeability which has a micro pore three layer structures inserted with 
the porous polypropylene film (PP film) of lithium ion permeability as separator 4 is used suitably. PE film becomes soft at about 130 
degrees C, a micro pore is crushed, and this serves as the safe mechanism which suppresses, movement, i.e., the cell reaction, of a lithium 
ion, when the temperature of the internal-electrode object 1 rises. And by pinching this PE film with PP film with a more high softening 
temperature, when PE film becomes soft, PP film holds a configuration, prevents contact and the short circuit of the positive-electrode 
board 2 and the negative -electrode board 3, and becomes securable [ positive suppression of a cell reaction, and safety ]. 
[0017] As a winding core 6, it is desirable to use the thing of a cylindrical shape, and since it becomes a cylindrical shape as an intemal- 
electrode object 1 in this case, as a cell case, the pipe of a cylindrical shape is usually used suitably. The other end is closed after closing an 
end after inserting the internal -electrode object 1 in a pipe, and infiltrating nonaqueous electrolyte (henceforth the "electrolytic solution") 
into the internal-electrode object 1. However, when the electrolytic-solution inlet is prepared in an end or ends, it may be filled up with the 
electrolytic solution after closing ends. 

[0018] In addition, as the electrolytic solution, the organic electrolytic solution which dissolved one kind or two kinds or more is suitably 
used for the independent solvent or mixed solvents of an organic solvent, such as a thing of carbonate systems, such as ethylene carbonate 
(EC), diethyl carbonate (DEC), and dimethyl carbonate (DMC), propylene carbonate (PC) and gamma- butyrolactone, a tetrahydrofuran, 
and an acetonitrile, in the lithium complex fluorine compound of LiPF6 as an electrolyte, or LiBF4 grade, or a lithium halogenide called 
LiC104. However, various kinds of members and material which were mentioned above are an example, and do not necessarily need to be 
used in the cell of this invention. 

[0019] Now, although many things are considered as the closure method of the end face of the pipe used as a cell case, in this invention, 
caulking processing is used suitably, although drawing 2 is the cross section showing the outline of the structure of the cell 8 used suitable 
for this invention, the closure section 76 is formed here by putting a sealant 74 between a lid 71 and the inner skin of a pipe 72, and 
carrying out caulking processing of the edge of a pipe 72 using the lid 71 which, on the other hand, looked like [ the whole surface ] the 
internal terminal 75 which connected the tab 5, and arranged the electrode terminal 73, respectively 

[0020] Here, in this invention, while what made aluminum the principal component is suitably used as a pipe 72 and lightweight-izafion of 
a cell is attained, caulking processing can be performed easily. Simultaneously, aluminum is a material desirable also from having the 
corrosion resistance which was excellent to the electrolytic solution as used also as a charge collector of the positive-electrode board 2. 
Moreover, although what made aluminum and copper the principal component, respectively can be used as a lid 71, the internal terminal 
75, and an electrode terminal 73, when being attached in the lid 71 about the electrode terminal 73 so that the electrolytic solution may not 
be contacted, it is also possible to be able to use arbitrary metallic materials, and to use insulating materials, such as a ceramic and rigid 
resin, if a flow with the internal terminal 75 and an electrode terminal 73 is secured about a lid 71. 

[0021] As a sealant 74 used for the closure section 76, the polymeric materials of 30 (durometer A)-60 (durometer D) are suitably used for 
surface hardness. By using the polymeric materials which have such a property, it becomes possible to prevent the liquid spill of the 
electrolytic solution with a close seal, and to prevent the leakage of the electrolytic- solution steam at the time of elevation within the 
tolerance of cell internal pressure irrespective of a sealing- surface product, i.e., the outer diameter of a pipe 72. 

[0022] On the other hand, when it is chemically stable and is used as a cell to the electrolytic solution about a sealant 74, it is required as a 
property also with important not causing the leakage of the electrolytic solution by corrosion etc., either. From such a viewpoint, at least 
one sort of polymeric materials chosen from polyethylene, polypropylene, an ethylene propylene elastomer, a styrene system elastomer, an 
olefin system elastomer, an ethylene propylene rubber, isobutylene isoprene rubber, styrene butadiene rubber, and the fluororubber are 
suitably used as a sealant 74. Therefore, it is these listed polymeric materials, and when the polymeric materials whose surface hardness is 
moreover 30 (durometer A)-60 (durometer D) are used, both seal nature and endurance can be raised, reliability can be raised, and it is the 
most desirable. 

[0023] By the way, in this invention, securing them seal nature good, if heat-shrinkable tubing is used for the thing and concrete target 
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which have thermal -contraction nature as polymeric materials, caulking work can be done easily and it is desirable. It is putting a lid 71 
inside, although heat-shrinkable tubing's was cut into round slices, and applying heat before closure of the pipe 72 by caulking, if it is in the 
cell structure shown in drawing 2 . If the lid 71 which allotted the sealant 74 easily to the periphery can be produced, the lid 71 which 
allotted this sealant 74 is arranged in the spinning section 77 of a pipe 72 and caulking processing of the pipe 72 is carried out, a pipe 72 
can be closed very easily. In addition, when heat-shrinkable tubing is used, there is no limit in the surface hardness in front of a thermal 
contraction that the surface hardness after a thermal contraction should just be in the aforementioned range. 

[0024] Moreover, if there are 1010 or more ohm-cm of volume resistivities of polymeric materials, when the electrode terminal 73 is 
attached in the lid 71 as especially shown in drawing 2 , between lids 71 will be insulated with a pipe 72 good, therefore the insulation of a 
pipe 72 and an electrode terminal 73 will be secured. Thus, while simplifying cell structure by making it serve as two kinds of functions of 
an insulation of the pipe [ in / the seal and cell case of the electrolytic solution / for a sealant 74 ] 72 (fuselage member), and a lid 71 (cap 
member), and using, a manufacturing process can be simplified and it is desirable. 

[0025] As mentioned above, by using the polymeric materials which have predetermined surface hardness and corrosion resistance as a 
sealant 74, productivity is raised, and though it is a low cost, the cell which is excellent in reliability over a long period of time can be 
obtained. In this way, the lithium secondary battery by this invention is suitably used as a power supply for motorised of EV or HEV. 
Moreover, if the cell structure mentioned above and the feature of the manufacture method are taken into consideration, this invention will 
be adopted suitable [ cell capacity ] for the comparatively large-sized cell of 2 or more Ahs. 

[0026] As mentioned above, although the gestalt of operation of the lithium secondary battery of this invention has been explained, it 
cannot be overemphasized that it is not that by which this invention is limited to the gestalt of above-mentioned operation. That is, it hits on 
an idea of the sealant of this invention, i.e., the feature of polymeric materials, not being used suitable only for edge closure of a cylindrical 
cell, and it being able to use suitably also in the cell case of other configurations as a sealant of the closure section which performs caulking 
processing easily. For example, the internal-electrode object which comes to carry out the laminating of about two or more layers the 
positive-electrode board and negative- electrode board of fixed area by turns through separator can be held in an enclosed-type container, 
and it can use suitably also as a sealant in the case of carrying out caulking processing and closing the whole surface of an enclosed-type 
container. In this case, the sealant used suitable for this invention in the whole surface opened wide between a wrap lid and the side which 
constitutes this periphery of a sheet of opened wide can be put, and the state of carrying out caulking processing of the edge of this side, 
and fixing a lid can be mentioned. 
[0027] 

[Example] Next, although an example explains this invention further, it cannot be overemphasized that it is not that to which these 
examples limit this invention. 

[0028] (Evaluation of stability to the electrolytic solution of polymeric materials) The evaluation of stability to the electrolytic solution of 
polymeric materials The various polymeric-materials sheets which have 1mm - 2mm in thickness, and an abbreviation 20mmx20mm 
configuration It is left in the electrolytic solution which dissolved and produced LiPF6 as an electrolyte by the concentration of 1 mol/L to 
volume mixed solutions, such as EC and DEC. It repeated taking out a polymeric-materials sheet from the electrolytic solution, fully 
wiping off the electrolytic solution of the front face, and measuring a weight after the fixed passage of time, and carried out by measuring 
weight change of a polymeric-materials sheet. 

[0029] Drawing 3 is a graph which shows the result of the exam which asked for the rate of change on the basis of the weight of the 
polymeric- materials sheet before being immersed in the electrolytic solution. The silicone rubber with the remarkable reduction in a weight 
shows that the polymeric materials itself are dissolving in the electrolytic solution, and it cannot be used for it as a sealing material. On the 
other hand, the remarkable polyester system elastomer and remarkable nitrile rubber of the increase in a weight have high possibility of the 
electrolytic solution penetrating polymeric materials in this case by judging that it has the property to absorb and swell the electrolytic 
solution, and producing a liquid spill, and it is thought that the use as a sealant is unsuitable. It is possible for there to be almost no change 
of a weight, and it to be chemically thought to the electrolytic solution by the other materials, i.e., polyethylene, an ethylene propylene 
elastomer, a styrene system elastomer, an olefin system elastomer, an ethylene propylene rubber, isobutylene isoprene rubber, 
polypropylene, styrene butadiene rubber, and the fluororubber, for that it is stable, and to use it suitably as a sealant. 
[0030] (Evaluation of the seal nature by caulking processing) The sample which performed caulking processing at the end of the cylinder 
made from aluminum with a thickness [ of 1mm ] and an outer diameter [ phi ] of 50mm was produced using the material which has the 
various surface hardness (JIS.K7215) shown in Table 1, and the hydraulic test estimated seal nature. 
[0031] 

Table 1] 





























70(x3.P>— ^'A) 
















ecK-fa.p;'— ^«D) 








90(a5/^;'j7j:;i/R) 







[0032] Drawing 4 (a) is explanatory drawing in which drawing 4 (b) shows the composition of the outline of a testing device for the 
structure of the sample with which an examination is presented. First, as shown in drawing 4 (a), the required- number preparations also of 
the pipe 5Vs which prepared spinning section 52A and 52B near the ends are made, then, in using the polymeric materials (example 2-3) 
which have thermal-contraction nature as a sealant 54, using the metal disk 53 as a lid By carrying out the thermal contraction of the ring 
cut down from heat-shrinkable tubing beforehand, after producing what covered near the periphery of the metal disk 53 by polymeric 
materials, it laid on spinning section 52B of an end, and caulking processing was performed. On the other hand, at the polymeric materials 
(an example 1-4-5, example of comparison) which do not have thermal-contraction nature, when assigning the metal disk 53, making it 
deform so that the end side of the ring of polymeric materials may bend towards a center so that spinning section 52B may be met, and 
carrying out caulking processing of the side of a pipe 51, caulking processing was performed by bending a ring simultaneously. Thereby, 
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regardless of the existence of the thermal -contraction nature of polymeric materials, the closure section 55 which has equivalent structure is 
formed. 

[0033] In this way, it was filled up with water in the pipe 51, having used the closure section 55 as facing dovm for each sample 50 which 
formed the closure section 55 in the end, as shown in drawing 4 (b), and it attached in the fixture 61 using spinning section 52A, the pump 
62 was operated, the pressure of 10 kg/cm2 was impressed to the interior of a sample, and the existence of the liquid spill from the closure 
section 55 was inspected. The account of the average of the test result is carried out to Table 1 . 

[0034] When the surface hardness of a sealant was a high example of comparison (polypropylene), the liquid spill occurred and it was 
judged that a seal was faulty. Since this is deficient in an elastic force, in caulking of the diameter of macrostomia 50mmphi, the effect 
which carries out the distributed suppression of the heterogeneity of a pressure by the elastic force becomes small, and it is considered to 
have started the liquid spill for the reason. On the other hand, as for the liquid spill, surface hardness was not observed in the examples 1-5 
of 30 (durometer A)-60 (durometer D), but good seal nature was obtained. 

[0035] In addition, although it can be made to change with the compounding ratios of a monomer in case, as for the surface hardness of 
polymeric materials, copolymerization etc. carries out polymerization degree, the production method, and two or more sorts of monomers 
etc. what minute, an outline and the quality of the material determine. On the contrary, since the grade and surface hardness which are also 
the same as for the material name may change, although it is judged that the seal nature of the polypropylene which starts the large example 
of comparison of the surface hardness used in the exam, for example is poor, it becomes possible by using polypropylene with more small 
surface hardness to raise seal nature. In an example and the example of comparison given in Table 1, it can say that the same is said of the 
other materials, and it is the important factor to which surface hardness influences the quality of seal nature, and it does not pass over a 
material name for genera! term, and the quality of seal nature is not necessarily judged by the material name. However, as mentioned 
above, that reactivity with the electrolytic solution is small becomes the indispensable conditions used as a sealant as a material. 
[0036] By the way, although not described in Table 1, since the pressure at the time of caulking was not able to be made high when surface 
hardness was smaller than 30 (durometer A), for this reason, a metal disk could not be fixed firmly, but it was judged that it was unsuitable 
as a sealant. 
[0037] 

[Effect of the Invention] Although the easy closure method of caulking is adopted as closure of a cell in the lithium secondary battery of 
this invention as above-mentioned, seal nature is good, and since the polymeric materials which are moreover excellent in corrosion 
resistance are used, the outstanding effect that the cell which was excellent in reliability and was excellent in productivity is obtained is 
done so. Moreover, cell structure is easy and also does so the outstanding effect that it can manufacture cheaply, from excelling in 
productivity. 



[Translation done.] 
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